This paper focuses on the entrepreneurial ecosystem as a set of interdependent and coordinated factors in a territory enabling entrepreneurship. To date, academic research has failed to produce methodologies for evaluating and comparing entrepreneurial ecosystems from different perspectives that can highlight the underlying factors. Moreover, there is a lack of empirical analysis that discriminates between factors according to their importance. Taking into account these two gaps, the aim of the paper is twofold. First, it proposes the application of an accurate, robust and reliable measurement technique, namely Stochastic Multicriteria Acceptability Analysis (SMAA). It considers the variability of weights that can be assigned to the different factors, producing a probabilistic ranking to obtain a comparison among entrepreneurial ecosystems. This ranking is more reliable than a single ranking proposed by the usual composite indices that take into account a single vector of weights. Second, the paper presents a new methodology, SMAA for strategic management analytics and assessment, or SMAA squared (SMAA-S), which detects the relation between entrepreneurial ecosystem factors and growth-oriented start-ups in a territory. The results show that the most relevant entrepreneurial ecosystem factors enabling the birth and activity of high-growth start-ups, and so impacting on technology, economy and society, can be identified in cultural and social norms, government programs, and internal market dynamics.
Introduction
Increasing attention is being paid to the theme of "entrepreneurship" in both the political and academic domains. Numerous countries promote start-ups because they create jobs, reducing unemployment, and they generate innovation, explore new markets, and define the way to provision of jobs in the future; they are also a way of commercializing new ideas and technologies. In general, promoting productive entrepreneurship increases competition, boosting the efficiency of a market and improving people's welfare (Fischer and Nijkamp 1988; Sternberg 2012) .
One emerging approach in the entrepreneurship literature is a focus on entrepreneurial ecosystems, defined as a set of interdependent actors and factors of a territory coordinated in such a way that enables entrepreneurship (Cohen 2006; Cunningham and O'Kane 2017; Feld 2012; Isenberg 2010; Malecki 2011; Napier and Hansen 2011; Neck et al. 2004 ; Van de Ven 1993; Zacharakis et al. 2003) . New firms also emerge because their environment, or ecosystem, facilitates their activity (Audretsch and Belitski 2017; Carayannis et al. 2016; Schillaci and Nicotra 2010) . Therefore, the entrepreneurial ecosystem approach focuses on the external business environment that facilitates the birth of new firms.
Government and non-government agencies, venture capitalists, and business consultants have paid considerable attention to "measuring" entrepreneurial ecosystems. Institutions such as the World Bank, the World Economic Forum (WEF), and the Organization for Economic Co-operation and Development (OECD) have developed comprehensive diagnostic tools for ranking entrepreneurial ecosystems. Indeed, "measuring" entrepreneurial ecosystems in order to "compare" them is a focal point. Ad hoc methods for making useful comparisons, with scientific and academic validity, are needed to help nations, sub-national regions, and cities realize their strengths and weaknesses, thus enabling them to understand how to shape their own entrepreneurial ecosystem. However, academic research has failed to keep up with benchmarking entrepreneurial ecosystems as that one ranking of the importance of factors is better than another, if it represents in a more optimal manner the success of a country as represented by an exogenous indicator used as a proxy. This can be measured by means of the Kendall (1938) tau correlation coefficient, computing the number of inversions between two rankings: (i) the ranking of countries with respect to the exogenous indicator, and (ii) the ranking supplied by the composite index with the weights corresponding to the barycenter of the weight vectors related to a given order of the importance of factors. The importance ranking presenting the maximum Kendall's tau corresponds to the optimal theory. Thus, if for the importance ranking with the maximum Kendall's tau factor A is more important than factor B, and this in turn is more important than factor C, we have to conclude that the optimal theory is the one for which A is more important than B, and B is more important than C. We applied the SMAA-S methodology to the performance of European countries in terms of entrepreneurial ecosystems, considering as a proxy the number of growth-oriented start-ups.
To the best of our knowledge, our application of SMAA and SMAA-S is the first study on the subject based on data analysis. We observe how the results provided by both methodologies are complementary in designing a policy that can be modeled through two antecedents: (i) the enhancement of the relative advantages, taking into consideration the ranking and the comparisons of countries with respect to the different roles and weights assigned to the considered factors based on SMAA; (ii) the strengthening of the factors that have been shown to be the greatest determinants of the performance of the countries as inferred from the empirical evidence supplied by the available data based on SMAA-S.
The methodology proposed in the paper provides interesting results. First, SMAA shows that each country has its specific weaknesses and strengths, and the greater the weight of strengths and the lower the weight of weaknesses for a country indicates that it compares better with other countries. Second, SMAA-S shows, based on the available data, that the most relevant entrepreneurial ecosystem factors enabling the birth and activity of high-growth start-ups lie in cultural and social norms, government programs, and internal market dynamics. Each country has to define a policy looking at its strengths and weaknesses, as well as the factors demonstrated on average to be the greatest determinants in pushing the presence of high-growth start-ups.
The remainder of the paper is organized as follows. In section 2 we review the related literature and present the objectives of our research. Section 3 describes the SMAA methodology as well as the new proposal, SMAA-S, by means of a didactic example. In section 4 we introduce the case study, describing the data used in our analysis. Section 5 contains the results of the application of the new proposed methodologies. Finally, in the last section we provide some conclusions and highlight future research avenues.
Theoretical considerations
Adopting the entrepreneurial ecosystem approach recognizes that new firms emerge and grow because they are located in an environment or ecosystem that facilitates the activities of visionary individuals (Audretsch and Belitski 2017; Carayannis et al. 2016; Chapman 2011; Cohen 2006; Feld 2012; Isenberg 2010; Malecki 2011; Napier and Hansen 2011; Neck et al 2004; Van de Ven 1993; Zacharakis et al. 2003) . The entrepreneurial ecosystem approach, as in other established concepts, such as industrial districts, clusters, and innovation systems, focuses on the external business environment. However, it is different from these, because it deals solely with entrepreneurs and start-ups as unique organizational entities with different capabilities and resources, and on the role of the social and economic contexts surrounding entrepreneurial processes. Specifically, the concept of the ecosystem applied to entrepreneurship relates to the capacity of a territory to create a system of actors and infrastructures supporting the creation and development of innovative business projects, beyond the mere construction of a network structure between companies. It refers to a broad system of heterogeneous elements. Van de Ven (1993) suggests that the historical focus of researchers on entrepreneurs has led to a lack of appreciation for the activities of multiple actors. Therefore, a definition that seems widely applicable is that of the entrepreneurial ecosystem as comprising a set of interdependent actors and factors coordinated in such a way that enables productive entrepreneurship. New value in society is the ultimate outcome of an entrepreneurial ecosystem, while entrepreneurial activity is rather an intermediary output of the system. Entrepreneurial activity has many manifestations, such as innovative start-ups, high-growth start-ups, and entrepreneurial employees. There are factors that characterize an ecosystem, making it a habitat suitable for certain economic activities, such as the availability of real and potential know-how, and the presence of investors, human resources, culture, infrastructure, institutions, regulatory and fiscal conditions, social and environmental quality, and the ability to generate innovation.
The process of developing an enabling ecosystem for entrepreneurial events has received considerable attention from non-academic organizations. As stated, government and non-government agencies, as well as consultants, have placed emphasis on "measuring" entrepreneurial ecosystems, applying various methodologies. The OECD conceptualizes the entrepreneurial ecosystem as determined by the presence of a regulatory framework, market conditions, access to finance, the creation and diffusion of knowledge, entrepreneurial capabilities, and an entrepreneurial culture.
1 The OECD (2016) publication "Entrepreneurship at glance" presents a collection of international data on such entrepreneurial ecosystem factors for around 50 countries based on official government statistical sources. The OECD does not consider a single composite index but presents a set of indicators:
"A defining characteristic of the program is that it does not provide a single composite measure of overall entrepreneurship within an economy. Rather, recognizing its multi-faceted nature, the program revolves around a suite of indicators of entrepreneurial performance that each provides insights into one or more of these facets." (OECD, 2016, p. 9) In addition, the Babson Entrepreneurship Ecosystem Project provides a framework categorized into six domains, in line with Isenberg's (2011) theorization: government regulations supporting entrepreneurship; finance; entrepreneurial culture; physical infrastructure; human capital and markets as entrepreneurial networks; the presence of early customers.
2 Babson College supports the realization of the Global Entrepreneurship Monitor (GEM) reports. Through the National Experts Survey (NES), GEM obtains internationally comparable data on environmental factors related to new firm creation. As in the work of the OECD, GEM does not propose a single metric but a range of indicators, overcoming the weighting issue. This choice comes at the cost of renouncing a single unified view in favor of a range of indicators that is more difficult to communicate. In its "Global Competitiveness Report", the WEF 3 assesses the ecosystem competitiveness of 144 economies, providing insight into their drivers. The components are grouped into 12 factors of ecosystem competitiveness: institutions, infrastructure, the macroeconomic environment, health and primary education, higher education and training, goods market efficiency, labor market efficiency, financial market development, technological readiness, market size, business sophistication, and innovation. Measures are reported for the 12 factors separately, but factors are also aggregated into a single index.
From the academic point of view, recent literature has provided several theories showing which factors, among others, are judged important for the success of an entrepreneurial ecosystem. Van de Ven (1993) describes in detail the industrial infrastructure facilitating new firm creation. Such infrastructure includes institutional arrangements for regulating and standardizing a new technology, public resource endowments of basic scientific knowledge, financing mechanisms, a pool of competent labor, proprietary research and development (R&D), manufacturing, marketing, and distribution functions. Neck et al. (2004) and Cohen (2006) consider as key components of entrepreneurial ecosystems informal networks, formal networks, universities, governments, professional and support services, capital services, and the talent pool. Isenberg (2011) proposes a model for entrepreneurial ecosystems composed of elements that can be grouped into six domains: conducive culture, facilitating policies and leadership, availability of dedicated finance, relevant human capital, venturefriendly markets for products, and a wide set of institutional and infrastructural supports. Feld (2012) emphasizes the interaction between the players in the ecosystem (a strong group of entrepreneurs, mentors, advisors, and a strong network) and access to all types of relevant resources (talent, services, capital) in a context of an enabling government. Spigel (2017) has argued that an entrepreneurial ecosystem is composed of 11 cultural, social, and material attributes that provide benefits and resources to entrepreneurs. These are the following: a supportive culture, a history of entrepreneurship, worker talent, investment capital, networks, mentors and role models, policy and governance, universities, support services, physical infrastructure, and an open market.
Thus, the literature has defined lists of relevant entrepreneurial ecosystem factors, without any clear empirical evidence. Such lists have largely been based on the direct experiences of researchers without empirically embracing the link between entrepreneurial ecosystem factors and new venture creation (Cohen 2006; Isenberg 2011; Feld 2012; Neck et al. 2004; Spigel 2017 Other studies on entrepreneurial ecosystems are based on single regional case studies. For example, Cohen (2006) refers to the region of Victoria, British Columbia, and discusses its potential to achieve a sustainable entrepreneurial ecosystem, while Neck et al. (2004) refer to the region of Boulder, Colorado.
Actually, a certain part of literature sustains that only qualitative research can understand entrepreneurship as "a complex social phenomenon in a particular spatial and temporal context" and "characterized by complex, dynamic and emergent processes, and the interplay between actors, processes, and contexts" (Karatas-Ozkan et al. 2014, p. 590) . Similarly, Roundy et al. (2017) assert that "count-based" metrics do not adequately capture the unequal importance of actors and processes over time and that we need more narrative accounts of entrepreneurial ecosystems.
However, as point out by Audretsch and Belitski (2017) "methodologically it is important to develop metrics in order to determine the strengths and weaknesses of a regional system of entrepreneurship and the relationship between each domain of the system, so that most relevant components can be assessed and targeted". Besides, Harrington, 2016 states that "one aspect of ecosystem measurement relates to the ability to compare the effectiveness of different ecosystems. It is important that individual regions have a barometer to measure how their specific ecosystem is progressing and its level of momentum".
In line with this, the first aim of this paper is to define an appropriate method to enable useful comparisons among entrepreneurial ecosystems. A method that has scientific and academic validity in comparing ecosystems is needed to help nations and sub-national regions realize their strengths and weaknesses, and thus to understand how to shape their own entrepreneurial ecosystems. Academic research has not focused to any great extent on the analysis of the performance of entrepreneurial ecosystems as an element to guide national competitiveness. Nonetheless, performance measures and the comparison of entrepreneurial ecosystems are significant in both designing and evaluating policies that support entrepreneurship. Accurate, robust, and reliable measurements and comparison techniques are critical in improving the accountability and appraising the efficiency of devolved European nations. This aspect assumes even more importance in the European system in which resource allocation is dependent on countries' performance at all levels (European Commission, 2013) . No rigorous studies have been carried out on methodologies for comparing entrepreneurial ecosystems. To develop a comparison, we present a specific methodology based on SMAA (Lahdelma et al. 1998) .
SMAA makes it possible to progress from a misleading single well-defined ranking for which each country has a single clear-cut ranking position, ignoring dependence on the weight vector adopted, to a fair and honest probabilistic ranking in which each country has only a probability of having one ranking position, keeping explicitly and clearly in mind the fact that the ranking position depends on the weight vector adopted. This avoids the risk of becoming trapped in a partial and reductive representation offered by an aggregation of the different factors in which a single perspective is considered represented by a specific vector of weights, and, even worse, no vector of weights is employed, thus giving artificial and misleading equal importance to all the factors identified. Instead, looking at the ranking of countries from different perspectives makes it possible to view them on a more comprehensive basis, and this reveals the strengths and weaknesses of each country in terms of competitive advantage.
Another point worthy of discussion with respect to entrepreneurial ecosystems is the definition of a theory that, on the basis of empirical evidence, explains the role of different factors in the entrepreneurial performance of a given country. The relation between entrepreneurial ecosystems and growth-oriented start-ups has not been studied in depth. Stam (2015, p. 8) asserts that "entrepreneurial ecosystem factors do provide some focus, but they offer no consistent explanation of their coherence or their interdependent effects on entrepreneurship and, ultimately, on aggregate welfare." Stam and Spiegel (2017) argue that the first issue with the entrepreneurial ecosystem literature relates to the fact that it does not measure the relation between entrepreneurial ecosystem factors and entrepreneurship activity in a territory. Moreover, Alvedalen and Boshma (2017) emphasize the lack of clear analytical studies that explicitly link cause and effect in entrepreneurial ecosystems.
Recently, an effort has been made in this direction by Audretsch and Belitski (2017) demonstrating the impact of both regional context, proxied by the REDI Index, and the local context proxied by the framework conditions of the ecosystem (culture, formal institutions, infrastructure and amenities, IT, Melting Pot and demand) on start-ups rate in cities, using exploratory factor analysis and structural equation modelling. Another study by Carayannis et al. (2016) examines and validate, through an agent-based simulation model, how the institutional context of a region influences new ventures' knowledge acquisition and in turn the level of sustained entrepreneurial activity within the region,.
In this debate, we approached this point with a novel technique, SMAA-S, that we are proposing in the same line as the SMAA philosophy. In developing and applying SMAA-S, we analyze the most critical factors of an entrepreneurial ecosystem affecting the presence of growth-oriented start-ups. As previously observed, the ranking of entrepreneurial ecosystems is strictly dependent on the importance assigned to the factors considered. Therefore, we take into account the plurality of rankings by means of the following two-step procedure:
1. We consider all possible rankings of importance for the entrepreneurial ecosystem factors and we select one representative weight vector for each; then we compute the corresponding rankings of European countries. 2. We pick the importance rankings for which the corresponding rankings of countries are more correlated according to the Kendall tau with the ranking given by the presence of high-growth start-ups. The importance rankings presenting the highest correlation provides information on the most relevant factors of an entrepreneurial ecosystem.
Methods
In multiple criteria decision analysis (MCDA; see Greco et al. 2016 for an updated collection of state-of-the-art surveys on MCDA), a set of alternatives = { 1 , … , } is evaluated with respect to a coherent family of aspects (technically called criteria) (Roy 1996) to deal with a choice, ranking, or sorting problem. In this paper, we consider a ranking problem in which 24 entrepreneurial ecosystems in Europe are the alternatives considered, and the criteria are the 12 factors on which these countries are evaluated. Looking at the evaluations of the alternatives for the criteria considered, the only objective information that can be gathered is the dominance relation, where ℎ dominates if ℎ is at least as good as for all criteria and better for at least one criterion. In any case, the objectivity of this relation has as a counterpart its poverty, since in comparing two alternatives, it is often the case that one is preferred over the other on some criteria, while the opposite is true in other cases. For this reason, evaluations have to be aggregated to obtain a recommendation with respect to the problem at hand. Different aggregation methodologies can be considered in MCDA; among these, the best known are value functions (Keeney and Raiffa 1976) , outranking methods (Roy 1996) , and decision rules (Greco et al. 2001) . In this work, we consider value functions. Value functions assign to each alternative a number, this being representative of its "goodness" with respect to the problem considered. If the evaluation criteria are preferentially independent (Keeney and Raiffa 1976) , the value function can be written in an additive way:
where are monotone with respect to preferences for ∈ . In particular, in its simplest form, eq. (1) can be expressed as a weighted sum:
where ≥ 0 for all = 1, … , , and ∑ = 1.
=1
Despite its widespread application, the use of the weighted sum depends on two main points: -The evaluations of the alternatives based on the criteria considered have to be expressed using commensurable scales. -A single vector of weights ( 1 , … , ) needs to be known in advance. While the first issue is relevant in many applications and different authors have proposed several normalization techniques (see, e.g., Angilella et al. 2015 , for a recent contribution on this topic), in this paper we are more interested in the second, namely that to use the weighted sum one needs to define a single vector of weights. The final recommendation concerning the problem considered is strictly linked to and dependent on this choice. However, choosing a vector of weights can only be considered arbitrary. To justify this statement, let us consider the following example.
SMAA removes the need for this choice by considering simultaneously a plurality of vectors of weights. Taking into account "all" vectors of weights, a probabilistic ranking of the alternatives is provided in terms of the frequency with which an alternative attains a certain rank position, or in terms of the frequency of the preference of an alternative over another. SMAA was first introduced in Lahdelma et al. (1998) , and has since been widely used in MCDA, as witnessed by its many applications (e.g., Lahdelma et al. 2002; Tervonen et al. 2009 ). Other applications of the SMAA methodology in different research fields can be found in Tervonen and Figueira's (2008) survey.
The SMAA methodology is based on two probability distributions, ( ) and ( ), defined, respectively, , where ∈ is one evaluation matrix. By using the notation = ( ), eq. (2) can then be written as ( ) = ( , ) = ∑ =1 for certain ∈ . For each ∈ , ∈ , and ∈ , SMAA computes the ranking position attained by using the following ranking function:
ℎ≠ where ( ) = 1 and ( ) = 0. Moreover, for each ∈ and ∈ , and for each rank position ∈ {1, … , }, the subset of giving the -th position in the ranking can be defined:
The SMAA methodology is therefore based on the computation of the following indices: -The rank acceptability index ( , ) gives the frequency with which alternative attains position in the final ranking:
The best alternatives will be those presenting high values of ( , ) for high-ranking positions and small values of ( , ) for low-ranking positions. While the application of data envelopment analysis (DEA; Charnes et al. 1987 ) only indicates whether an alternative can be efficient or not, that is if it can attain the first position in the ranking or not, the computation of the rank acceptability index, ( , 1), provides more information. Indeed, a value ( , 1) = 0 means that is not efficient, while ( , 1) > 0 means not only that is efficient, but also gives the frequency with which this alternative can attain the best position.
-
The central weight vector ( ) represents the average preferences of an individual giving to the best position and it is computed as the barycenter of the weight vectors in 1 ( ):
The pairwise winning index ℎ (Leskinen et al. 2006 ) measures the frequency with which ℎ is preferred over :
We should point out that relevant information, similar to the central weight vector, could be gathered by computing the barycenter of the weights giving to an alternative a position different from the first. For example, a policymaker could also be interested in the average weights giving to a certain alternative the second position, the third position, and so on, until the last position. For this reason, in our paper we have extended the central weight vector as follows:
The index in eq. (6) represents the average preferences giving to alternative the -th position; so, ( , 1) = ( ).
From a computational point of view, the multidimensional integrals in eqs. (3)-(6) are estimated by Monte Carlo simulations. This means that in an iterative way, different weight vectors and performance matrices are sampled from the corresponding spaces taking into account the distributions considered, ( ) and ( ). Then, for each weight vector and for each performance matrix, the corresponding ranking of the alternatives is computed. Finally, the rank acceptability indices and the pairwise winning indices are provided for each alternative, ∈ , and for each pair of alternatives, ( ℎ , ) ∈ × , respectively. In the application of the SMAA methodology that we are considering in this case, the evaluations of the alternatives are fixed, and therefore only the variability of the rankings with respect to the choice of the weight vectors will be analyzed.
As previously shown, the ranking of the alternatives will depend on the choice of the weights assigned to the criteria considered. Therefore, the application of the SMAA methodology permits the drawing of robust conclusions in terms of the frequency of attaining a certain ranking position, as well as in terms of the frequency of preference between alternatives.
As far as SMAA-S is concerned, it is a methodology developed here in order to apply the SMAA philosophy to certain specific issues in the strategic management field, and more generally to the inferencing of a theory from a set of available data. Suppose we want to build a theory to explain how certain factors f1, …, fm explain a variable V, that is, suppose we want to define which among the factors f1, …, fm is the most important, the second most important, the third most important, and so on, with respect to the value taken by V. In this framework, the basic points of SMAA-S are as follows: 1) A theory is intended as a ranking of the importance of factors considered.
2) The more important a factor, the greater the weight assigned to it.
3) Given two theories, A and B, represented by two vectors of weights, A is better than B if the similarity between the ranking of the alternatives obtained using the weights representing A and the ranking of alternatives given by V is greater than the similarity between the ranking of the alternatives obtained using the weights representing B and the ranking of alternatives given by V.
4)
We want to select the best theory, that is the ranking of the importance of factors 1 , … , for which the corresponding vectors of weight give a ranking of alternatives more in accordance with the ranking given by the value of V.
Taking into account the above points, we can define the following methodology. Looking at the alternative evaluations and taking into account a certain ranking of alternatives, ℎ , given by the variable to be explained V, one might wonder which is the criterial ranking (w.r.t. importance) giving the alternatives ranking closest to ℎ . Therefore, given criteria 1 , … , , we would like to discover which is the criterial ranking (1) ≿ (2) ≿ ⋯ ≿ ( ) (where (1) is the most important criterion, ( ) is the least relevant, and ( 1 ) ≿ ( 2) means that ( 1 ) is at least as important as ( 2 ) ), such that the ranking of corresponding alternatives (⋅) is the closest to the ranking of alternatives ℎ that we would like to replicate. There is no single vector of weights in ranking the importance (1) ≿ (2) ≿ ⋯ ≿ ( ) . Thus, for each of these importance rankings, we select one representative vector of weights, this being the barycenter of the set of the vector of weights with the importance ranking considered, that is, the set of the vector of weights for which (1) is greater than (2) , (2) is greater than (3) , and so on. In greater detail, with
(1) , … , ( ) denoting the weights of criteria (1) , … , ( ) , the above criterial ranking is converted to the following inequalities chain:
The inequalities in eq.
(1) define a polyedron of weight vectors, the vertices of which are as follows (Paelinck 1974) :
Consequently, the barycenter of the polyedron considered is the average, component by component, of the vectors (1) , (2) , … , ( ) , that is:
Using eq. (2) and the weights in the barycenter, , it is possible to compute the utility of each alternative ℎ , taking into account the criterial ranking in eq. (8). As a result, one can obtain a ranking of alternatives, . The most natural way of measuring the similarity of with ℎ is the Kendall rank correlation coefficient (Kendall 1938) .
To explain the procedure adopted, we use the following notation: 
.
-(1) , … , ( !) are the rankings of alternatives obtained by sorting the utilities of alternatives computed using eq. (2) with the barycenters (1) , … , ( !) .
- The "best" criterial ranking, that is the best theory, will therefore be ( ) for which the corresponding Kendall tau is the maximal value, that is:
It is possible that instead of a single importance ranking there is a plurality of importance rankings attaining the maximal value of the Kendall tau. In this case, especially if the importance rankings are numerous, it is reasonable to compute the frequency with which each factor is the most important, the second most important, and so on. A didactic example showing in detail the application of the SMAA and SMAA-S methodologies can be downloaded clicking on the following link: methodological example.
Variables and data
One of the challenges in addressing entrepreneurial ecosystems is selecting the appropriate variables and data sources. Nicotra et al. (2017) have collated the most popular holistic data set, specifying the entrepreneurial ecosystem factors measured, the type of data available (typically longitudinal), and the geographic level of analysis. Referring to their study, for our purposes the data on entrepreneurial ecosystem factors are here gathered from the GEM. This is a data source of harmonized, internationally comparable data that specifically focus on entrepreneurial ecosystem factors. Each year, experts are personally interviewed or surveyed and are asked to complete the NES questionnaire. When all the data have been collected, the national files are centrally harmonized. The responses to the items follow a five-point Likert-type scale, where 1 indicates that the statement is completely false according to the expert and 5 means that the statement is completely true. The NES collects the judgments of experts evaluating specific national conditions. Also the WEF "Global Competitiveness Index" and the World Bank's "Doing Business" use similar surveys to build the indices. The main methodological difference in the case of the NES is that it focuses only on entrepreneurial ecosystem factors rather than on general economic factors. This is the reason why the GEM dataset is used in this study. Data are available from 2007 and refer to a country-level analysis in a global context. GEM (2017) provides a complete database of entrepreneurial ecosystem indicators. The 12 factors considered by GEM are as follows:  "Entrepreneurial Finance" [FINANCE] represents the availability of financial resources for small and medium enterprises (SMEs).  "General Policy" [POLICY] is the extent to which public policies support entrepreneurship as a relevant economic issue.  "Regulation" [REGUL] denotes the extent to which public policies support entrepreneurship. Taxes and regulations are either size-neutral or encourage new firms and SMEs.  "Government Programs" [PROGRAM] concern the presence and quality of programs directly assisting SMEs at all levels of government (national, regional, municipal).  "Primary & Secondary Education" [EDU] denotes the extent to which training in creating and managing SMEs, i.e., entrepreneurship education, is incorporated within the education and training system at basic school (primary and secondary).  "Post-Secondary Education" [H-EDU] is the extent to which training in creating and managing SMEs, i.e., entrepreneurship education, is incorporated within the education and training system at postsecondary levels (higher education, such as vocational education, college, business schools, etc.).  "R&D Transfer" [TRANSFER] represents the extent to which national research and development (R&D) will lead to new commercial opportunities and is available to SMEs.  "Commercial Infrastructure" [COMMER] is the presence of property rights, commercial, accounting and other legal and assessment services, and institutions that support or promote SMEs.  "Internal Market Dynamics" [DYNAMICS] concerns the level of change in markets from year to year.  "Internal Market Openness" [OPENNESS] is the extent to which new firms are free to enter existing markets.  "Physical Infrastructure" [PHYSICAL] denotes the ease of access to physical resources-communication, utilities, transportation, land or space-at a price that does not discriminate against SMEs.
 "Cultural and Social Norms" [CULTURE] represents the extent to which social and cultural norms encourage or allow actions leading to new business methods or activities that can potentially increase personal wealth and income.
To address the second objective of our analysis, we focus on entrepreneurship as the output of a successful entrepreneurial ecosystem. At the European level, in 2007, Eurostat created the Entrepreneurship Indicator Programme (EIP) in collaboration with the OECD, collecting internationally comparable statistics to "measure" entrepreneurship. From such a source it is possible to acquire data on the share of high-growth start-ups in the total number of start-ups. Deriving the average number of the available data for the last four years, we obtain the performance indicators shown in Table 1 . In justifying our choice of such a measure, first we should admit that there is no consensus on methods for measuring entrepreneurship, or the adequacy of previous and current measures (Davidsson 2004; Dennis 1997 Dennis , 1999 Gartner and Shane 1995) . This is because the literature on entrepreneurship has proposed a broad array of different definitions of this phenomenon (Gartner 1990; Hébert and Link 1989; Shane and Venkataraman 2000; Van Praag 1999) . Entrepreneurship is a multidimensional concept that can address distinct social realities depending on the focus of the research and the theoretical perspective adopted (Bruyat and Julien 2000; Davidsson 2004; Verheul et al. 2002) . This diversity of definitions has, in turn, significant implications for the measurement of levels of entrepreneurship (see Nicotra et al. 2017) . Final counts can vary depending on the view adopted by researchers in determining who is an entrepreneur, for instance, whether a firm started for self-employment is to be included in the measure of entrepreneurship, or whether the baseline for inclusion is only value creation and the expectation of future growth. Therefore, the lack of universally agreed indicators makes it particularly difficult to provide meaningful and reliable comparisons of the level of entrepreneurship across nations (OECD 1998). Typically, empirical studies on entrepreneurship (Carree and Thurik 2008; Dejardin 2011; Piergiovanni et al. 2012 ) have considered that the entrepreneurship measure is based on net entry. Thus, the number of business owners changes over time. The variable is generally normalized with a measure for regional or country size that is commonly derived based on the number of employees, the workforce (including the unemployed), or the working age population (Audretsch and Fritsch 1994) . In addition, contributions often use sector-adjusted startup rates. This is because start-up rates differ systematically across industries (Fritsch 2013) .
However, considering entrepreneurship as the output of the entrepreneurial ecosystem, Isenberg (2011, p. 2) emphasizes that researchers should refer:
"…very narrowly and classically to the entrepreneur as a person who is continually pursuing economic value through growth and, as a result, is always dissatisfied with the status quo. Entrepreneurship is aspirational and risk-taking, and, I argue, intrinsically contrarian. Self-employment per se, is not entrepreneurship: self-employment-plus-aspiration, usually is; aspiration, not business ownership per se, is the continental divide between the entrepreneur and the non-entrepreneur." Therefore, as an effect of the entrepreneurial ecosystem, we have considered a performance-based productive entrepreneurship indicator derived from the data on high-growth start-ups, i.e., emerging firms playing a certain role in contributing to economic growth and job creation (Acs and Mueller 2008; Birch et al. 1994; Brüderl and Preisendörfer 2000; Davidsson and Henrekson 2002; Delmar et al. 2003; Halabisky et al. 2006; Littunen and Tohmo 2003) . Typically, high-growth start-ups are defined as start-ups (no more than 42 months old) the average annualized growth in number of employees of which is greater than 10% per year and with at least 10 employees at the start of the growth.
Empirical analysis and results
The analysis starts with the performance matrix (Table 2) , based on the GEM (2017) data, presenting the 24 European countries in the rows and the 12 factors of the entrepreneurial ecosystems in the columns. At each intersection is the score assigned through the NES.
Applying SMAA to the performance matrix data, the rank acceptability indices, the pairwise winning indices and the central weight vectors are computed. Table 3 reports the rank acceptability indices, illustrating the frequency with which each country achieves one of the possible ranking positions from the 1st to the 24th (i.e., the number of countries considered). It can be observed that Denmark and the Netherlands attain first position with frequencies, respectively, of 48.05% and 37.45%. In contrast, Croatia, Greece, Italy, and Spain are in last position with frequencies, respectively, of 47.02%, 31.58%, 13.21%, and 7.77%. Tables 4 and 5. Table 4 shows, for each country, the best and the worst positions attainable based on the results of the rank acceptability indices. As already noted, Denmark attains first position with a frequency of 48.05%, together with the Netherlands with a frequency of 37.45%. As far as the worst position is concerned, the frequency for 20 countries is very close to zero. Again, only Croatia, Greece, Italy, and Spain can be in 24th position with a certain frequency. Table 5 shows the most frequent position, i.e., the mode, for each country. The most frequent position for Denmark is first, for the Netherlands it is second, for Estonia it is third (44.24%), for Lithuania and Luxembourg it is fourth (22.17% and 40.25%, respectively), for Germany and Finland it is ninth (20.10% and 13.72%, respectively), and so on. The table also shows, for each country, the second and the third most frequent positions. The pairwise winning indices are shown in Table 6 . These refer to the frequency with which a country is preferred over another country. Germany, for example, is preferred over Italy with a frequency of 99.97%, and Italy is preferred over Greece with a frequency of 69.11%. In what follows, we address some of the most interesting, particularly with respect to the two best performing countries, namely Denmark and the Netherlands. Table 4 shows that nine countries (Austria, Belgium, Denmark, Estonia, Ireland, Lithuania, Luxembourg, the Netherlands, and Poland) can attain the optimal position. This means that there is at least one weight vector for which these countries can attain first position in the ranking. In terms of DEA (Charnes et al. 1987) , the methodology most commonly adopted for this type of analysis, these would be the only efficient countries. However, we observe that the information supplied by SMAA is much more powerful because it not only indicates that these countries are efficient, but also gives a measure of their efficiency in terms of the probability of occupying first position (see also the comments in Greco et al. 2017) . Thus, while for DEA all the nine countries present the same maximal level of efficiency, without any further discrimination between them, SMAA suggests that Denmark and the Netherlands are more efficient than the other seven countries because they have a greater probability of attaining first position in the ranking. This means that there is a large share of weight vectors for which these two countries can occupy the first ranking position (48.05% for Denmark and 37.45% for the Netherlands).
It is also interesting to undertake a pairwise comparison of these two countries. This can be done using the data reported in Table 6 . Here, we observe that the advantage of Denmark over the Netherlands is quite small as Denmark is preferred to the Netherlands for 51.89% of the weight vectors, while for the remaining 48.11% there is an inverse preference. The reason Denmark can in any case be considered preferred over the Netherlands goes further than the simple analysis of the frequency of preference for one country over another. Indeed, looking at Table 3 , one can observe that there is a greater probability of the Netherlands being the second most preferred country (44.60%) than Denmark (25.41%). Taking into account the probability of being the most preferred country and the probability of being the second most preferred country, one can compute the probability of being at least the second most preferred country as 73.46% for Denmark and 82.05% for the Netherlands (Angilella et al. 2016 ). This can be interpreted as indicating that in terms of the first two positions, the Netherlands exhibits more stable performance overall than Denmark. This greater stability in the performance of the Netherlands with respect to that of Denmark is confirmed by the extreme ranking positions taken by the two countries, as shown in Table 4 . Indeed, while the ranking position of Denmark can range from the 1st to the 20th, the position of the Netherlands can vary only between the 1st and the 12th. Similar conclusions can be drawn more synthetically from Table 5 , which presents the three most frequent ranking positions for each country. From this, we can see that the three most frequent ranking positions are first, second, and third for Denmark, with probabilities of 48.05%, 25.41%, and 18.61%, respectively, and those for the Netherlands are second, first, and third, with probabilities of 44.60%, 37.45%, and 12.17%, respectively. Similar analyses can be undertaken with respect to the other countries. Further information is supplied by the SMAA methodology, as shown in the following section. Table 7 reports for Italy, the average preferences giving a certain position (central weight vector for all positions). Such analysis provides information on the main aspects permitting a certain country to attain a certain position. In this way, the country can gain an understanding of its strengths and weaknesses. Indeed, ( , ), the central weight vector related to the ranking position r, represents the importance to be attributed to the different factors that influence attaining ranking position r. In this regard, we note the following: -Factors with high values for ( , ) related to the best ranking positions and small values for ( , ) related to the worst ranking positions represent strengths for the country considered. -Factors with small values for ( , ) related to the best ranking position and high values for ( , ) related to the worst ranking position represent weaknesses for the country considered. The information on strengths and weaknesses should help policymakers define appropriate strategies to improve a country's performance. Indeed, designing a strategy that enhances and sustains strengths and protects from the negative effects of weaknesses will put the country in a position that enables it to attain better performance with respect to other countries. This is in agreement with Porter's (1990) approach to competitive advantage, interpreted as the availability of certain factors.
Focusing on the implications for Italy, Table 7 indicates that the country cannot attain the first four positions. However, Italy could gain a more optimal position (fourth) if "Internal Market Dynamics" had more than half of the weight (68.35%). Therefore, this factor could be considered a potential strength of the entrepreneurial ecosystem in Italy. In contrast, looking at the last row, we can observe that physical infrastructure is the weakest factor for Italy. Indeed, if a major weight is assigned to this factor, Italy loses ground and goes down to the lowest positions.
Table 7 Central weight vector (for all positions): Italy
Based on the above, we can argue that for policymakers it is relevant to focus on physical infrastructure as an important factor in the entrepreneurial ecosystem. Indeed, this is a central factor for the success of all businesses, especially new and growing firms. Von Bargen et al. (2003) argue that the creation of "robust and reliable" infrastructure has been needed to boost the United States (US) economy over the last half century. This includes the interstate highway system, airports, seaports, and telecommunication systems. For new businesses seeking to gain market access, the ability to respond quickly to consumer demand is crucial for their growth and survival. Sound transport and water and sewage systems are likely to confer an advantage for territories over regions with inadequate or outdated infrastructure. In addition, the importance of telecommunications systems, in particular the need for broadband, continues to grow as companies become more dependent on technology in their day-today operations. The link between infrastructure and entrepreneurship has been widely studied by Audretsch et al. (2015) . In their analysis, they argue that infrastructure enhances connectivity and linkages, facilitating the recognition of entrepreneurial opportunities and the ability of entrepreneurs to actualize such opportunities. Moreover, they suggest that start-up activity is positively related to infrastructure in general, but that certain specific types of infrastructure, such as broadband, are more strategically significant than highways and railroads. Having verified the power of SMAA in comparing European entrepreneurial ecosystems and gained information on the strengths and weaknesses for a certain sample of these, the analysis continues with the investigation of the relation between entrepreneurial ecosystem factors and growth-oriented start-ups.
As already shown, we base the evaluation of the countries considered on 12 different entrepreneurial ecosystem factors. Therefore, considering the ranking of the countries in relation to the ecosystem output, that is the number of high-growth start-ups ( − ), we aim to identify the ranking of criteria (w.r.t. their importance) such that the corresponding country ranking is the most similar to − . In a first step, we analyze the correlation between the ranking of the countries considered in relation to each factor and − to establish if a single factor is sufficient to explain − . Therefore, for each factor, we compute the corresponding ranking, , and the correlation between and − , analyzed by means of the Kendall tau coefficient. As shown in Table 8 , the highest correlation (0.162) is obtained between − and the ranking obtained for "National Policy Regulation." This value is not particularly high, meaning that − cannot be explained by considering a single factor only. Therefore, we aim to identify the most important factors able to explain − . Moreover, half the factors have a negative value for the Kendall tau correlation coefficient, showing an inverse correlation between certain factors with respect to performance measured in terms of start-ups. For this reason, we apply the methodology described in section 3. Considering the 12 factors, all possible rankings of importance (technically, all their permutations) number 12!=490,001,600. Consequently, we obtain 12! possible country rankings, and for each of these we compute the correlation with − using the Kendall tau coefficient.
The maximal Kendall value (equal to 0.581) is obtained for 175 different factor rankings that provide exactly the same country rankings. Therefore, considering these 175 rankings of importance for the 12 factors, we compute the frequency with which each factor fills a certain ranking position. The value of the Kendall tau is very high, and this shows that a composite index is able to capture the correlation between the 12 factors and the performance of the countries measured in terms of new start-ups much better than the single factors taken alone. Moreover, the results of Table 9 show that the conjoint consideration of all the factors avoids a misleading representation of the influence that each factor has on performance. Indeed, "Cultural and Social Norms" is always the most important factor in all rankings of importance, followed by "Government Programs" and "Internal Market Dynamics," which are always the second and the third most important factors, respectively. Let us compare these results with those shown in Table 8 . It can be observed that with respect to the number of new start-ups, the Kendall tau values for the single factors show a negative correlation for "Culture" (-0.146), a strong negative correlation for "Government Programs" (-0.542), and a positive but quite weak correlation for "Internal Market Dynamics" (0.012). This confirms that only the conjoint consideration of the importance of the factors proposed by SMAA-S can provide a realistic view of their various roles. In contrast, considering each of the factors independently, as in Table 8 , leads to the risk of presenting a misleading picture of the whole context. Table 9 Frequency of factors in terms of importance We consider that the results obtained with SMAA-S are highly relevant, and thus wish to comment on them in greater detail. "Culture" is the main factor in terms of the correlation between the entrepreneurial ecosystem and the emergence of new growth-oriented enterprises. Leading entrepreneurial ecosystems include the strength of cultural support for entrepreneurship. Several studies (e.g., Chua et al. 2015; Wyrwich 2012) show how national culture shapes potential entrepreneurs' propensity to create businesses and to innovate. In certain countries, "entrepreneurship capital" emerges (Audretsch and Keilbach 2004; Del Giudice et al. 2017 ). This is a form of capital present in the territory that is conducive to the creation of new ventures and is closely related to the domain of an entrepreneurial culture. Culture seems to be persistent over time as institutions, norms, individual beliefs, and actions, as well as economic outcomes, mutually reinforce each other (Jha 2008) . In the study conducted by Neck et al. (2004) , entrepreneurial culture was considered beneficial and critical to the development of the local environment, albeit being the most difficult element of an ecosystem in terms of management and replication. An entrepreneurial culture can positively influence the intention to become an entrepreneur, the propensity to start a new firm, and the economic success of endogenous start-ups .
In line with previous studies, our analysis concludes that entrepreneurial culture is closely related to growth-oriented entrepreneurship through a holistic analysis that simultaneously considers various factors of an entrepreneurial ecosystem. In addition, according to our results, government policy and the regulatory framework are also found to be likely to accelerate or inhibit the starting and scaling phases of early-stage companies. In this regard, some components of the government and regulatory framework concern the ease of starting a business, tax incentives, business-friendly legislation/policies, and new firms' access to infrastructure. Klapper et al. (2009) describe how regulations related to innovation and starting a new firm can affect entrepreneurial activity. More recently, Kuratko and Menter (2017) have described the role of public policy in fostering technology-based nascent entrepreneurship. Policymakers can support entrepreneurship with policies or programs aimed at modifying regulations, such as easing business environment constraints, expanding access to credit, or promoting value chain integration (De Mel et al. 2009; McKernan 2002; Paulson and Townsend 2004) . Specifically, governments are becoming increasingly interested in fostering a favorable atmosphere for entrepreneurship through tax rates and incentives, as well as providing other forms of affirmative financial support and eliminating bureaucratic procedures hindering business creation, such as those often associated with applying for permits and licenses (Porter 1998; Siegel et al. 2003) . Djankov et al. (2002) undertook a study on the effect of the regulation of the entry of start-ups on the economic performance of 85 countries, finding positive and significant results. Once again, our study differs from the others because it identifies government policy and the regulatory framework as the second most effective factors among all those considered in the business ecosystem able to support the emergence of new growth-oriented businesses.
Finally, from the results of the empirical analysis, internal market dynamics comprise the third factor in the entrepreneurial ecosystem closely related to the emergence of new companies in the country of reference. Market dynamism can be defined as the degree of change in the market (Achrol and Stern 1988; Jap 1999) . The dynamism of the market has generally been studied as one of the key factors influencing company performance and innovation (Chan et al. 2016; Schilke 2014) . Kamasak et al. (2016) aimed to investigate the moderating effect of market dynamism in the relationship between knowledge management and innovation. Their results show that higher levels of market dynamism make the link stronger. According to Park and Ryu (2015) , dynamism moderates the relationship between technology commercialization and business results. Schilke (2014) proposed a moderate U-shaped effect of market dynamism in the relationship between new product development capabilities and competitive advantage, and tested this with data from 279 companies. Schilke's results show that the development of new product is associated to a greater extent with competitive advantage in moderately dynamic markets than in stable or highly dynamic markets.
To the best of our knowledge, this is the first empirical study to confirm the relation between internal market dynamics, as a factor of the entrepreneurial ecosystem, and the birth of high-growth firms. The key factors of this dynamism are rapid changes in technology, changes in the market structure, market instability, wide fluctuations in the supply of materials, and the probability of market shocks (Jansen et al. 2006; Sirmon et al. 2007 ). The dynamism of the market is characterized by volatility and unpredictability (Miller and Friesen, 1983) . In an environment with a high level of market dynamism, it is not easy to distinguish the boundaries of the market, or to develop successful business models, identify competitors, customers, and suppliers (Eisenhardt and Martin 2000) . Existing businesses tend to suffer from external uncertainties that make it more difficult to forecast, plan, and organize their resources (Jansen et al. 2006) . Indeed, businesses are required to improve and modify their products and services continuously through innovation to meet customer needs in a highly dynamic market. In the context of a highly dynamic market, companies are required constantly to analyze customer preferences, expand information boundaries, and develop quick responses in handling customer needs appropriately, coping with the turbulence in the market and staying competitive. Such dynamism creates economic spaces that are constantly expanding. In a dynamic market, reactions must be faster and interactions more frequent. Therefore, dynamism leaves the field open to entrepreneurial and innovative actors, such as startups. Moreover, under vigorous stimuli, dynamism grows yet further through the creation of virtuous circuits of new innovative companies. This is why new companies are best suited to operate in dynamic markets, being capable of rapidly developing and enacting effective know-how. In turn, dynamic markets have great potential for growth. This is growth that is heavily driven by new firms, which play a fundamental and often innovative role, changing the balance in the market, and constantly re-launching competitive challenge through strategic initiatives. Such a process creates competitiveness and adds value to the ecosystem itself.
Concluding remarks
Entrepreneurship derives not only from the attitudinal factors of potential entrepreneurs, such as attitude toward risk, but also from environmental factors. The so-called entrepreneurial ecosystem, formed by factors such as financial support, national policy, R&D transfer, education, and cultural and social norms can facilitate or hinder business activity, resulting in incentives or deterrents when starting new entrepreneurial initiatives. The international comparison between national entrepreneurial ecosystems is important in highlighting the strengths and weaknesses of a country, defining its entrepreneurial enabling or inhibiting factors. However, academic research has failed to keep up with benchmarking entrepreneurial ecosystems as an element for guiding national competitiveness.
Starting from these concepts, this paper applies a specific methodology, namely SMAA, to a dataset on entrepreneurial ecosystems to rank European countries. SMAA provides a probabilistic ranking that is more reliable than the usual single ranking obtained through composite indices built with a single specific weight vector. Indeed, in considering a single weight vector, which can be a falsely objective equal weight vector, one considers only one perspective, and therefore loses the possibility of taking into account the various perspectives available. Instead, taking into account several weight vectors, one can appreciate the fact that some countries could be in optimal position in terms of certain weight vectors, while other countries could be in optimal position in relation to other weight vectors. Therefore, we have to account for the probability of attaining a given ranking position rather than a specific, well-defined and precise ranking position attained by each country. In our research, we considered a random sample of 1,000,000 weight vectors assigned to the 12 entrepreneurial ecosystem factors permitting us to explore the performance of the entrepreneurial ecosystems of European countries from a broad plurality of perspectives, each corresponding to one of the weight vectors considered.
The analysis demonstrates the utility of SMAA. In particular, it is able to make a substantial contribution to achieving robust evaluations of entrepreneurial ecosystems, moving from "subjective objectivity" toward more "objective subjectivity" (Greco et al. 2017) . Essentially, SMAA can objectively take into consideration the "inner subjectivity" of all evaluations derived from the aggregation of different factors with the full spectrum of different weighting choices. Moreover, taking into consideration GEM data and applying SMAA, the paper explains how to uncover patterns of territorial disparities in European countries more clearly than in the extant empirical literature.
SMAA also makes it possible to determine which factors can be considered strengths and weaknesses for each country compared to others. Indeed, if a country attains the best positions when the greatest importance is assigned to certain factors, this means that those factors are its strengths, and it is reasonable to design policies that are mainly based on these factors. If, however, a country is ranked in the worst positions based on greater weight given to certain other factors, these are its weak points and it can be recommended that they accord lower relevance to these factors in the policies adopted.
In addition, we have aimed to fill another gap in the academic literature. The recent literature on entrepreneurial ecosystems has addressed the definition of which factors are most important for the entrepreneurial success of ecosystems. Cohen (2006) , Isenberg (2011), and Feld (2012) , among others, have provided some lists of relevant elements characterizing effective entrepreneurial ecosystems. They aim to define which factors of the ecosystem, more than others, are the determinants of the birth and scaling up of businesses. Such literature is largely based on the direct experiences of researchers, but does not empirically embrace the relation between ecosystem factors and high-growth start-ups in a territory.
Therefore, deriving once again some assumptions from the SMAA methodology, we developed SMAA-S. This new methodology was applied to the study of the relation between entrepreneurial ecosystems and highgrowth start-ups. In this way, interesting results were obtained concerning which factors can be considered relevant in a territory for reaching a high level of growth-oriented start-ups.
From the empirical analysis, the most relevant entrepreneurial ecosystem factors enabling the activity of high-growth firms were identified as "Cultural and Social Norms," "Government Programs," and "Internal Market Dynamics." This result, obtained with the newly proposed SMAA-S methodology, is in line with what we expected. It confirms the promising perspectives for the future use of SMAA-S in analogous investigations. Based on our results, let us further comment on the importance of culture for the vitality of entrepreneurial ecosystems. The culture of a country is related to the desirability of people becoming entrepreneurs, the propensity to start a new firm, and the economic success of endogenous start-ups. A country's entrepreneurial start-up rate appears to be a measure of the country's entrepreneurial culture. Moreover, government policy and the regulatory framework are also found to be related to the birth and scaling phases of firms. In this regard, some components of the government and regulatory framework relate to the ease of starting a business, tax incentives, and business-friendly legislation/policies. Finally, from the results of the empirical analysis, internal market dynamics comprise the third factor in entrepreneurial ecosystems closely related to the emergence of new companies in the country of reference. Market dynamism can be defined as the degree of change in the market (Achrol and Stern 1988; Jap 1999) . Dynamism leaves some areas of the market open to entrepreneurial and innovative actors. This is why new companies are best suited to operate in dynamic markets, capable of rapidly developing and enacting effective know-how. Under the vigorous stimulus of start-ups, dynamism grows yet further by creating virtuous circuits based on new innovative companies.
To sum up, we can state that the paper contributes in different ways to the literature on entrepreneurial ecosystem. First of all, it assesses an accurate and reliable technique for measuring and comparing entrepreneurial ecosystems in order to help territories realize their strengths and weaknesses and understand how to shape their own entrepreneurial ecosystem. Moreover, it identifies through a robust empirical analysis some factors (Cultural and Social Norms, Government Programs and Internal Market dynamic) that could be considered as the most significant for the entrepreneurial success of ecosystems, contributing to a literature that until now has been based on the direct experiences of researchers on few qualitative case studies or without empirical evidence.
Finally, the paper contributes to the literature on entrepreneurial ecosystems by investigating the relation between factors of an ecosystem and their output, that is the number of growth-oriented startups, filling a gap emphasized by various authors as a weakness of such a literature (see Alvedalen and Boschma 2017; Stam 2015; Stam and Spigel 2017) .
From the present analysis, policymakers can derive information both in relation to the entrepreneurial ecosystem of their own country and, in general, in relation to the most important environmental factors affecting entrepreneurship.
Concerning the first aspect, measuring, understanding and comparing the entrepreneurial ecosystem of their own country is critical to momentum and maturity of policy makers. Specific indications have been provided in the paragraph 5 referring to Italy. We have offered information on a specific Countriy that could help policymakers define appropriate strategies to enhance and sustain strengths and to protect from the negative effects of weaknesses. This put the country in a position that enables it to attain better performance with respect to other countries. In addition, the paper provides policymakers with robust general indications on the most relevant factors affecting entrepreneurship. Specifically, it encourages policymakers to define ad hoc "Government Programs", to promote the establishment and the growth of new innovative enterprises with a high technological value. Policymakers maintain ecosystems; they shape the regional dynamics, and they can also provide smart funding that amplifies private investments. The level and quality of regulation has a big impact on lowering the threshold for entrepreneurship. In addition, the paper suggests policymakers to invest in disseminating entrepreneurial "culture". This means investing in education, vocational education and training, defining proactive communication and networking strategies addressed to create an entrepreneurship mindset among the population.
The article makes the link between entrepreneurial ecosystem and start-ups more evident. It follows that, the levers used by policymakers to improve the entrepreneurial ecosystems in a Country, in turns, affects the creation and growth of start-ups, generating specific economic, technologic and societal impacts in the long term. First, start-ups are positively related to job creation (Acs and Mueller 2008; Fritsch 2013, Fritsch and . Higher start-up rates are associated with higher immediate levels of employment. Additionally, this impacts on technology because start-ups generate innovation, the exploration of new markets, and define the way for the jobs of the future. Because of the reluctance of incumbent firms in adopting new ideas, interested in exploiting the profit possibilities of their extant products, start-ups are the most promising possibilities for inventors to exploit their knowledge (Audretsch 1995; Klepper 2009 ). Finally, promoting entrepreneurial ecosystem and so entrepreneurship increases competition boosting the efficiency of a market and improving people's welfare. If the products of a newcomer differ from those of the incumbent, or if an entrant introduces significant process innovation, the result will be a greater variety of available goods and problem-solving methods. This implies a higher likelihood that customers will find a better match for their preferences. Increased variety due to new supplies may intensify the division of labour, follow-up innovation, and generating significant economic development (Boschma 2004; Saviotti and Pyka 2004) .
The paper has some limitations. Specifically, it is based on GEM data. GEM is considered a valid and reliable source of data, but values related to entrepreneurial ecosystem factors are assigned to each country based on the views of a pool of experts. Therefore, there is an implicit bias that derives from the subjectivity of expert evaluations.
Future research could validate such results by applying SMAA and SMAA-S to various other entrepreneurial ecosystem factors. It should also be observed that the analysis is based on the evaluations of the countries considered with respect to each factor reported for a single year, namely 2017. Thus, it would be interesting to develop a dynamic analysis studying how the computed data evolve over time. Future research could certainly investigate this topic. Another issue that could be taken into account is the consideration of more advanced models that permit analysis of the possible interaction between factors (Angilella et al. 2015) . Finally, we hope that in taking inspiration from this contribution, future studies might apply SMAA and SMAA-S to the managerial field, making a substantial contribution to the evolution of the discipline.
